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DETAILED ACTION 
Claim Rejections - 35 USC §112 

1. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claim 3 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

3. Claim 3 recites the formation of a silicon dioxide liner. The recited limitation of a 
silicon dioxide liner is confusing and should be corrected so that it makes clear that this 
liner is the same dielectric layer or silicon dioxide as previously recited in claim 2. 



Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1-3, 6, 9 and 11 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chen et al. (US Pat. No. 5,110,755 ) in view of Lin et al. (US Pat. No. 
6,436,791 B1). 

Regarding claim 1, Chen et al. teaches a method of providing an intermediate 
dielectric isolated silicon structure comprising the steps of: 

forming a trench pattern (15) on a semiconductor substrate (1 ) (see fig. 1 B); 
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forming a heavily doped buried p + layer (19) around said trench pattern (15) (see 
fig. 1C); 

depositing silicon (23) to said trench pattern (see fig. 1 D); 

forming buried porous silicon layer (25) around said filled trench pattern (see fig. 

1E); 

oxidizing said buried porous silicon layer (27) and forming a thin oxide (29) over 
said deposited silicon surface (see fig. 1 F); and 

forming isolated silicon islands (23) from said deposited silicon (see fig. 1F). 

However, Chen et al. fails to teach the steps of forming a dielectric layer on the 
surfaces of said trench pattern; and exposing semiconductor surface on the bottom of 
said trench pattern. 

Lin et al. teaches that it is well known in the art to form an oxide layer (130) in a 
trench (125) and to remove the oxide (130) to expose the bottom surface (102) of the 
trench (130) and to form spacers (132) (see figs. 3-4). 

Lin et al. and Chen et al. are analogous art because they are from the same field 
of endeavor as applicant's invention. At the time of the invention it would have been 
obvious to a person of ordinary skill in the art to include the steps of forming a dielectric 
layer on surfaces of a trench pattern; and exposing a semiconductor surface on the 
bottom of said trench pattern. The motivation for doing so is to reduce defects by 
inhibiting deposition of epitaxial silicon on sidewalls of the trench and to facilitate the 
subsequent filling of the trench. Therefore, it would have been obvious to combine Lin et 
al. with Chen et al. to obtain the invention of claims 1-3, 6, 9 and 11. 
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Regarding claim 2, Lin et al. teaches that the dielectric layer (130) is a silicon 
oxide layer deposited by CVD (see col. 2, lines 41-44). 

Regarding claim 3, Lin et al. teaches that the silicon oxide layer (130) is 
approximately 2000 A (see col. 2, lines 45-46). 

Regarding claim 6, Chen et al. teaches a selective epitaxial silicon (23) (see col. 

5, lines 15-16). 

Regarding claim 9, Chen et al. teaches that said porous silicon layer is oxidized 
at about 1000 °C (see col. 5, lines 53-54). 

Regarding claim 11, Lin et al. teaches removing the thermal oxide (150) on the 
epitaxial silicon layer (140) (see figs. 4-5) by etching or CMP (see col. 3. lines 4-8). 

6. Claims 4-5, 8 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chen et al. (US Pat. No. 5,130,268) in view of Lin et al. (US Pat. No. 6,436,791 
B1), and further in view of Lin et al. (US Pat. No. 5,950,094). 

Regarding claims 4-5, 8 and 10, a further difference between the prior art and the 
claimed invention is dose of the boron implantation, the thickness of the implanted 
region and the etching bath composition and current density of the anodic etching 
process. 

Lin et al. ('094) teaches that it is well known in the art to form a porous layer by 
implanting boron ions at a dose of between 10 15 and 10 16 atom/cm 2 and anodizing the 
implanted region having a thickness of 4000 A by using an etching bath composition of 
10%-40% HF and a current density of 10-60 mA/cm 2 (see col. 3, lines 15-20, 24-26 and 
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45-49). Further, Lin et al. teaches the step of completely oxidizing the implanted region, 
which inherently results in an oxide region having about the same thickness (i.e. 4000 
A) as the implanted region prior being oxidized (see col. 3, lines 60-62). 

Lin et al., Lin et al. ('094) and Chen et al. are analogous art because they are 
from the same field of endeavor as applicant's invention. At the time of the invention it 
would have been obvious to a person of ordinary skill in the art to further form a porous 
layer by implanting boron ions at a dose of between 10 15 and 10 16 atom/cm 2 and 
anodizing the implanted region having a thickness of 4000 A by using an etching bath 
composition of 10%-40% HF and a current density of 10-60 mA/cm 2 , and oxidizing the 
anodized implanted region layer to form an oxide layer having thickness of about 4000 
A. The motivation for further doing so, as is taught by Lin et al. ('094), is allowing a 
thicker and wider isolation region (col. 3, lines 39-44). Therefore, it would have been 
obvious to further combine Lin et al. ('094) with Lin et al. and Chen et al. to obtain the 
invention of claims 4-5, 8 and 10. 

7. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chen et 
al. (US Pat. No. 5,130,268) in view of Lin et al. (US Pat. No. 6,436,791 B1), and further 
in view of Wolf (Silicon Processing for the VLSI Era, Vol. 1 -Process Technology, 156- 
157). 

Regarding claim 7, a further different is the technique used to epitaxially growing 
the silicon layer. Wolf teaches that it is well known in the art to form an epitaxial silicon 
layer by MBE (see page 156-157). 
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Wolf, Lin et al. and Chen et al. are analogous art because they are from the 
same field of endeavor as applicant's invention. At the time of the invention it would 
have been obvious to a person of ordinary skill in the art to further form an epitaxial 
silicon layer by MBE. The motivation for further doing so, as is taught by Wolf, is 
growing a layer at low temperatures, which reduce outdiffusion and autodoping effects 
(page 156-157). Therefore, it would have been obvious to further combine Wolf with Lin 
et al. and Chen et al. to obtain the invention of claim 7. 

Allowable Subject Matter 

8. Claims 12-18 are allowed. 

9. The following is a statement of reasons for the indication of allowable subject 
matter: the prior art fails to teach, disclose, or suggest, either alone or in combination, a 
method comprising the step of forming a resist pattern to fully mask a trench filled with 
epitaxial silicon as instantly claimed, and in combination with the additional method 
steps. 

Response to Arguments 

10. Applicant's arguments filed July 21, 2005 have been fully considered but they are 
not persuasive. Applicant argues that Chen et al. fails to teach a heavily doped p+ layer 
around the trench pattern. However, the examiner disagrees. Chen et al., as stated in 
the rejection, does teach the formation of a doped layer (19) in figure 1C, which is a p- 
type layer that is formed by heavily doping boron atoms to a high density of 10 18 -10 20 
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atoms/cm 3 [col. 4, lines 38-41]. Thus, the doped layer 19 is a heavily doped p+ layer as 
required. With regards to the arguments that the layer is not "around" the trench, it is 
noted that figure 3 of Applicant's disclosure defines the term "around" by showing a p+ 
layer (22) that is within substrate (10) and that touches three sides of trench (18). Chen 
et al. shows the same basic concept in figure 1C: a p+ layer (19) within substrate (1) 
that also touches three sides of the trench (15). Thus, the doped layer (19) is also 
"around" the trench since the layer is formed within the substrate and touches three 
sides of the trench, as required. 

As such the rejections are considered to be proper. 

Conclusion 

11. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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Correspondence 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jose R. Diaz whose telephone number is (571) 272- 
1727. The examiner can normally be reached on Monday through Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas can be reached on (571) 272-1664. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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"Oose R. Diaz 
Examiner 
Art Unit 2815 



